A study of selected species in the nemesiid spider genus Aname L. Koch, 1873 from the Pilbara bioregion of Western Australia was undertaken using molecular and morphological techniques. Bayesian and parsimony analyses of mitochondrial sequence data from the Cytochrome c Oxidase subunit I (COI) gene found evidence for four species, confirming our initial morphological examination of adult male specimens. These four species are here described as A. mellosa n. sp., A. aragog n. sp., A. ellenae n. sp. and A. marae n. sp. Only the female of A. mellosa n. sp. is described.
Introduction
Trapdoor spiders of the family Nemesiidae Simon, 1889 are a dominant component of the Australian grounddwelling spider fauna, with 13 genera currently recognised: Aname L. Koch, 1873 , Chenistonia Hogg, 1901 , Ixamatus Simon, 1887 , Kwonkan Main, 1983 , Merredinia Main, 1983 , Namea Raven, 1984 , Pseudoteyl Main, 1985 , Stanwellia Rainbow and Pulleine, 1918 , Swolnpes Main and Framenau, 2009 , Teyl Main, 1975 , Teyloides Main, 1985 , Xamiatus Raven, 1981 and Yilgarnia Main, 1986 (Platnick 2012 . The most speciose of these genera, Aname, is found across most of Australia and currently contains 33 named species (Platnick 2012) , although many more species have been collected and await description (VWF, unpubl. data; B.Y. Main and R.J. Raven, pers. comm.) . They can occur in reasonable densities in both mesic and arid habitats, and males are regularly caught in pitfall traps after they emerge from their burrows and wander in search of females during their mating season. Juveniles and adults construct burrows within soil and, whilst many have open holes, some, such as Aname turrigera Main, 1994 , from the Nullarbor region of southern Australia, build long silken tubes through Triodia spinifex bushes (Main 1994) .
Few species of Aname have been described from Western Australia, and all named species are from the southern half of the state. These include Aname armigera Rainbow and Pulleine, 1918, A. cuspidata (Main, 1954) , A. fuscocincta Rainbow and Pulleine, 1918, A. mainae Raven, 2000, A. tepperi (Hogg, 1901) , A. turrigera Main, 1994 and A. villosa (Rainbow and Pulleine, 1918) (Hogg 1901; Main 1954 Main , 1985 Main , 1994 Rainbow & Pulleine 1918; Raven 2000) . The status and taxonomic position of some of these species are still unresolved, due largely to lack of modern revisionary taxonomic studies and a lack of adult males for many species (which typically display the best diagnostic morphological features). In addition, the generic limits of Aname remain obscure. For example, Ravenassessment studies (see Harvey et al. 2011) . Consequently, the distributions of the two common and more broadly distributed species described here are relatively well documented. Indeed, A. mellosa n. sp. appears to be widespread throughout north-western Australia (Fig. 5 ) and occurs over a wide area of the Pilbara and into the Midwest region of Western Australia. However, deep genetic structuring of COI haplotypes (see Fig. 9 ) may be indicative of cryptic speciation within the A. mellosa-complex, and additional, more rigorous multi-locus genetic studies are required to determine whether other known populations are conspecific with the Jinayri type specimens. Aname ellenae n. sp. appears to be reasonably widespread in the western Pilbara region, currently known from at least two widely separated localities south-west and east of Dampier (Fig. 7) . These two more common species were also reported from the Department of Environment and Conservation (DEC) Pilbara Biological Survey as Aname 'MYG001' (= A. mellosa) and Aname 'MYG100' (= A. ellenae) (Durrant et al. 2010) . Overall, the DEC Pilbara survey found 12 putative Aname species and therefore a similar diversity as was recovered during the earlier DEC/ WAM survey of the Carnarvon Basin bioregion south-west of the Pilbara (13 species) (Main et al. 2000) . Interestingly, neither study reported A. aragog or A. marae, suggesting that these surveys-conducted primarily using pitfall traps-may not have sufficiently documented the north-western Australian Aname fauna, which may include a number of additional short-range endemic species (Harvey 2002) yet to be discovered. Raven 1981: 328 and Main 1982b: 27) . Type species Dekana diversicolor Hogg, 1902 , by original designation. Proshermacha Simon 1908 : 113 (synonymised with Chenistonia by Main 1982a . Type species Proshermacha subarmata Simon, 1908 (junior synonym of Chenistonia teppperi Hogg, 1902 , by subsequent designation of Rainbow (1911) . Sungenia Rainbow and Pulleine 1918 : 162 (synonymised by Raven 1981 : 328 and Main 1982b . Type species Chenistonia (Dekana) atra Strand, 1913, by monotypy. Dolichosternum Rainbow and Pulleine 1918: 168 (synonymised by Raven 1981: 328) . Type species Dolichosternum attenuatum Rainbow and Pulleine, 1918 (junior synonym of Ixamatus distinctus Rainbow, 1914) , by monotypy.
Diagnosis. Species of
Aname differ from all other nemesiids by the presence of a large mega-spur on the tibia of leg I generally in a mid-distal position (e.g. Fig. 15 ), the absence of spines on the pedal tarsi (e.g. Fig. 19 ), and the absence of cuspules on the pedal coxae (e.g. Fig. 12 ) (following Main 1982b (following Main , 1983 (following Main , 1986 Raven 1981) . The male pedipalpal bulb is spherical to pear-shaped, with the embolus originating from the bulb in a distal position (e.g. ; the shape of the embolus is usually long and slender, and slightly curved in profile .
Remarks. While we are confident that there are four distinct species represented in our samples, we found considerable difficulty in distinguishing these species from some previously named species. Differentiating our species from those for which males have been described was not difficult. Several species of Aname are currently known only from adult females and for which spermathecae have not been described or illustrated. These are: A. armigera Rainbow & Pulleine, 1918 (from south-western Australia), A. aurea Rainbow & Pulleine, 1918 (from New South Wales), A. coenosa Rainbow & Pulleine, 1918 (from South Australia), A. comosa Rainbow & Pulleine, 1918 (from South Australia), A. cuspidata (Main, 1954) (from south-western Australia), A. fuscocincta Rainbow & Pulleine, 1918 (from south-western Australia), A. grandis Rainbow & Pulleine, 1918 (from South Australia), A. hirsuta Rainbow & Pulleine, 1918 (from South Australia), A. maculata (Rainbow & Pulleine, 1918) (from south-western Australia), A. platypus (L. Koch, 1875) (possibly from Australia), A. tasmanica Hogg, 1902 (from Tasmania) and A. villosa (Rainbow & Pulleine, 1918) (from south-western Australia) (Hogg 1902; Koch 1875; Main 1954; Rainbow & Pulleine 1918) . As the type localities of all of these species are located at least 1,000 km away from the Pilbara region, we are confident that we have not inadvertently described a species that will eventually become a junior synonym. : 10, carapace, dorsal view; 11, abdomen, dorsal view; 12, cephalothorax, ventral view; 13, eyegroup, dorsal view; 14, maxillae, labium and anterior region of sternum, ventral view; 15, left leg I, retrolateral view; 16, left tibia and metatarsus I, retrolateral view; 17, left pedipalp, prolateral view; 18, left pedipalp, retrolateral view; 19, left pedipalpal tibia and tarsus, retrolateral view; 20, same, ventral view. Leg measurements: length of legs I>IV>II>III. leg I: femur 6.0, patella 3.5, tibia 4.6, metatarsus 4.2, tarsus 2.5, total = 20.8. Dorsal proximal width of patella I = 1.4, tibial index = 0.12, leg I formula = 2.97. Leg II: femur 6.0, patella 3.4, tibia 4.5, metatarsus 4.9, tarsus 3.1, total = 21.9. Dorsal proximal width of patella II = 1.2, tibial index = 0.15; leg II formula = 3.13. Leg III: femur 5.2, patella 3.0, tibia 3.2, metatarsus 6.6, tarsus 2.9, total = 20.9. Dorsal proximal width of patella III = 1.3, tibial index = 0.19; leg III formula = 2.99. Leg IV: femur 7.0, patella 3.5, tibia 5.9, metatarsus 6.3, tarsus 2.9, total = 25.6. Dorsal proximal width of patella IV = 1.3, tibial index = 0.14; leg III formula = 3.66.
Variation: total length 5.1-6.2, carapace 6.1-7.9 long, 16.9-20 wide (n = 12). Adult female (based on WAM T96150): medium-sized nemesiid spider (total length 19.5).
Colour: light yellowish-brown with indistinctly darker cephalic region (Fig. 21) , eye region brown; sternum, sigilla and labium uniformly light yellowish-brown; abdomen dorsally dark greyish-brown with purple tinge and mottled with small lighter small spots, ventrally light yellowish-brown; chelicerae orange-brown; pedipalps and legs uniformly light yellow-brown.
Carapace: 7.5 long, 6.4 wide; eye group 1.4 wide, 0.8 long; fovea slightly procurved. Sternum and labium: 5.0 long, 3.2 wide (Fig. 22) ; 2 pairs of indistinct elongated sigilla in posterior half, 1 pair of round sigilla at base of leg II; labium wider than long, slightly indented anteriorly.
Maxillae: with > 100 pin-like cuspules, extending to heel and covering in low density almost entire retrolateral half of maxillae.
Chelicerae: without rastellum, promargin with 9 large teeth, retromargin with 4 smaller teeth proximally. Abdomen: 8.9 long, 5.9 wide. Four spinnerets, terminal segment of posterior lateral spinnerets digitiform. Genitalia: median spermathecal stalks S-shaped, spermathecae slightly wider than spermathecal stalks; separate straight and elongated tube accompanies spermatheca (Figs 23, 24) .
Pedipalp: length of femur 3.6, patella 2.3, tibia 2.5, tarsus 2.7. Femur without spine, patella with 2 prolateral spines; tibia with 11-13 irregularly placed spines in mainly apical half (not dorsal); tarsus with scopulae ventrally and 2 baso-ventral spines and curved terminal claw.
Legs: femur I with 1 dorsal spines proximally and 1 disto-prolateral spine, patella with 2 (left leg 1) prolateral spine, tibia with a row of three ventral spines (5 on right leg of which 2 are paired) and 2 disto-ventral spines, metatarsi 1 basal and 1 apical pair of ventral spines (left leg) (3 additional medio-ventral spines on left leg). Tarsi and apical half of metatarsi of leg I and II ventrally with entire dense scopulae, tarsi of legs III and IV with divided very weak scopulae. Tarsi, metatarsi and tibiae with numerous dorsal trichobothria of variable length. Paired tarsal claws of legs with two rows of 10-13 (legs I-II) or 5-7 (legs III-IV) teeth each; third tarsal claw reduced and very small.
Leg measurements: length of legs IV>I>II>III. leg I: femur 6.0, patella 3.1, tibia 4.0, metatarsus 3.5, tarsus 2.3, total = 18.9. Dorsal proximal width of patella I = 1.0, tibial index = 0.14, leg I formula = 2.12. Leg II: femur 5.0, patella 3.0, tibia 3.3, metatarsus 3.1, tarsus 2.1, total = 16.5. Dorsal proximal width of patella II = 0.9, tibial index = 0.14; leg II formula = 1.85. Leg III: femur 4.0, patella 2.5, tibia 2.0, metatarsus 2.9, tarsus 1.7, total = 13.1. Dorsal proximal width of patella III = 1.1, tibial index = 0.24; leg III formula = 1.47. Leg IV: femur 5.5, patella 3.2, tibia 4.0, metatarsus 4.4, tarsus 2.2, total = 19.3. Dorsal proximal width of patella IV = 1.1, tibial index = 0.15; leg III formula = 2.17.
Variation: total length 19.3-25.0, carapace 5.4-6.6 long, 6.6-8.7 wide (n = 8). Distribution. Aname mellosa has been found throughout the central Pilbara, from Jimblebar minesite near the township of Newman in the east to Mount Minnie in the west, and south into the Midwest region of Western Australia (Fig. 5) .
Remarks. Care must be taken when identifying A. mellosa as a number of undescribed species from northern Western Australia have a very similar somatic appearance, but have a different genital morphology. The embolus of male A. mellosa is long and slightly curved, but it is often much shorter and/or much more curved in the undescribed species. An unambiguous identification of females or juveniles in this group is currently not possible, however, we have listed females and juveniles when they have been collected with or in close proximity to males. As stated in the Diagnosis, females of A. mellosa have an unusual genital morphology with long, straight lateral tubes in addition to the median pair of spermathecae. This morphology is similar to that of A. longitheca (Raven 1985a) , but both species differ in the shape of the median spermathecae. All records of mature males were collected between January and early June suggesting this species to be reproductively active towards the end of the wet season. Many mature males of A. mellosa were removed from their burrows (R. Teale, pers. comm.) where it is likely that they had matured and were waiting for suitable conditions to emerge and search for adult females. Etymology. This species is named for J. K. Rowling's fictional spider Aragog which first appeared in Harry Potter and the Chamber of Secrets (Rowling 1998 Diagnosis. Males of A. aragog are unique in the genus in having metatarsus I with a short and shallow basal excavation, and a very shallow proximal edge of the process on tibia I (Fig. 31) . Males of A. aragog differ from other Pilbara species described here by their overall darker colouration (Figs 25-31 ) and larger size. The embolus is much shorter than that of A. mellosa (Fig. 32) , and the pedipalpal bulb is much more bulbous than in A. ellenae and A. marae (Fig. 32) . Females of A. aragog are unknown.
Description. Adult male (based on holotype WAM T95404): medium-sized nemesiid spider (total length 27.2).
Colour: carapace brown with somewhat darker cephalic region (Fig. 25) , eye region brown (Fig. 28) ; sternum light brown, darker towards margins, sigilla and labium brown (Fig. 27) ; abdomen dorsally dark greyish brown, centrally darker with dark purple tinge, ventrally light brown (Fig. 26) ; chelicerae glabrous very dark brown to black; pedipalp segments uniformly dark brown (Fig. 32) , legs brown, metatarsi and tarsi somewhat lighter in particular ventrally (Fig. 30) .
Carapace: 8.9 long, 6.7 wide; eye group (Fig. 28) 1.5 wide, 0.8 long; fovea slightly procurved (Fig. 25) . Sternum and labium: 5.2 long, 3.5 wide; 2 pairs of indistinct elongated sigilla in posterior half (Fig. 27) ; labium wider than long, slightly indented anteriorly (Fig. 29) .
Maxillae: with > 150 pin-like cuspules, extending to heel and to centre of maxillae (Fig. 29) . Chelicerae: without rastellum, promargin with 9 large teeth, retromargin with 5 smaller teeth proximally. Abdomen: 10.0 long, 5.9 wide (Fig. 26 ). Four spinnerets, terminal segment of posterior lateral spinnerets digitiform.
Pedipalp: length of femur 4.7, patella 2.8, tibia 3.1, tarsus 3.1. Femur and patella without spines; tibia with 1 medio-ventral spines and 1 ventro-prolateral spines in apical half, tibia with indistinct disto-ventral depression without setae (accommodates bulb and embolus) (Fig. 32) ; tarsus terminally blunt; bulb globular, embolus ca. 0.6 long, curved mainly at base and tapering (Figs 32, 33) .
Legs: femur I with 1 dorsal spine in basal half and 1 disto-prolateral spine, patella with 2 prolateral spines, metatarsi and tarsi without spines. Tibia I with large spur and megaspine, metatarsi incrassate (Figs 30, 31 ). Tarsi and apical half of metatarsi of leg I and II ventrally with entire dense scopula, tarsi of legs III and IV with divided scopula. Tarsi, metatarsi and tibiae with numerous dorsal trichobothria of variable length. Paired tarsal claws of legs with two rows of 8-12 teeth each; third tarsal claw reduced and very small.
Leg measurements: length of legs IV>I>II>III. leg I: femur 6.5, patella 4.0, tibia 5.0, metatarsus 5.1, tarsus 3.1, total = 23.7. Dorsal proximal width of patella I = 1.8, tibial index = 0.2, leg I formula = 2.66. Leg II: femur 6.0, patella 3.4, tibia 4.5, metatarsus 4.9, tarsus 3.1, total = 21.9. Dorsal proximal width of patella II = 1.5, tibial index = 0.19; leg II formula = 2.46. Leg III: femur 5.2, patella 3.0, tibia 3.2, metatarsus 6.6, tarsus 2.9, total = 20.9. Dorsal proximal width of patella III = 1.5, tibial index = 0.24; leg III formula = 2.35. Leg IV: femur 7.0, patella 3.5, tibia 5.9, metatarsus 6.3, tarsus 2.9, total = 25.6. Dorsal proximal width of patella IV = 1.6, tibial index = 0.17; leg IV formula = 2.87.
Variation: unknown. Adult female: unknown. Distribution. Aname aragog has been found at a single location at the Jimblebar minesite, ca. 35 km E. of the township of Newman (Fig. 6) (WAM T98876, T98877, T98878,  T98879, T98880, T98882, T98885, T98888, T98889, T98891, T98892   DNA   , T98894, T98895, T98896, T98897   DNA   ,  T98899 DNA , T98901); 5 males, Aquila Onslow, 17.9 km SW. of Onslow, 21°44'34S, 114°58'45E, 29 October 2008, dug from burrow, M. Menz (WAM T98881, T98883, T98884, T98887, T98898); 1 male, 27 km NE. of Warrawagine FIGURES 34-42. Aname ellenae n. sp., holotype male (WAM T98890): 34, carapace, dorsal view; 35, abdomen, dorsal view; 36, cephalothorax, ventral view; 37, eye group; 38, maxillae, labium and anterior region of sternum, ventral view; 39, left leg I, retrolateral view; 40, left tibia and metatarsus I, retrolateral view; 41, left pedipalpal tibia and tarsus, ventral view; 42, same, retrolateral view. FIGURES 43-51. Aname marae n. sp., holotype male (WAM T98424): 43, carapace, dorsal view; 44, abdomen, dorsal view; 45, cephalothorax, ventral view; 46, eye group; 47, maxillae, labium and anterior region of sternum, ventral view; 48, left leg I, retrolateral view; 49, left tibia and metatarsus I, retrolateral view; 50, left pedipalpal tibia and tarsus, ventral view; 51, same, retrolateral view. Variation: total length 14.6-18.1, carapace 6.1-7.6 long, 4.7-5.8 wide (n = 10). Adult female: unknown. Distribution. Aname marae has only been found near the township of Tom Price in the central Pilbara region of Western Australia (Fig. 8) .
Remarks. As for A. ellenae (see above), most males of A. marae were dug from burrows before the beginning of the wet season (in September) and may have waited there for the first seasonal rainfalls before searching for females.
